Single-molecule localization microscopy using mCherry.
We demonstrate the potential of the commonly used red fluorescent protein mCherry for single-molecule super-resolution imaging. mCherry can be driven into a light-induced dark state in the presence of a thiol from which it can recover spontaneously or by irradiation with near UV light. We show imaging of subcellular protein structures such as microtubules and the nuclear pore complex with a resolution below 40 nm. We were able to image the C-terminus of the nuclear pore protein POM121, which is on the inside of the pore and not readily accessible for external labeling. The photon yield for mCherry is comparable to that of the latest optical highlighter fluorescent proteins. Our findings show that the widely used mCherry red fluorescent protein and the vast number of existing mCherry fusion proteins are readily amenable to super-resolution imaging. This obviates the need for generating novel protein fusions that may compromise function or the need for external fluorescent labeling.